ABSTRACT. The present study is synthesis of derivatives of N'-(4-amino-5-sulfanyl-4H-1,2,4-triazole-3-yl)-2-(1H-benzimidazole-2-ylsulfanyl) acetohydrazide (IV). Antibacterial activity tested against the E. coli and A. Substilis. Biological activities conducted by disc diffusion method. Compound 2MB1, 2MB3, 2MB5 inhibit the appreciable microbial growth while rest of the compound possess the moderate activities. Anti-inflammatory activity tested by reduces local edema induced in the rat paw by injection of phlogestic agent. Compound 2MB1, 2MB8, 2MB5, 2MB3 and 2MB6 exhibit satisfying anti-inflammatory activity while analgesic activity conducted by acetic acid induced writhing effect in mice while compound 2MB1, 2MB4 and 2MB7 having the good analgesic activity. The chemical structures of all newly synthesized compounds were confirmed by their IR, 1 H NMR and mass spectral data.
INTRODUCTION
The development of resistance to current anti-bacterial therapy continues to stimulate the search for more effective agents. Exclusive literature survey of benzimidazole and triazole 1, 2 brevealed that it has diversified activities such as anticonvulsant, 3−5 antihelmenthic, 6 antiamoebic, 7 antiparasitic, 8 as potent H3 antagonist, 9 potential anxiolytic agent, 10 cyclooxygenase inhibitors, 11 anticancer, 12 spasmolytic activity, 13 antithyroid activity, 14 antimicrobial and antifungal, 15 androgen receptor antagonist. 16 The antiprotozoal activity of substituted 2-trifluorobenzimidazoles has been reported 17 consistent with several earlier studies on the anti-giardial activity of various benzimidazole derivatives. 18, 19 However, the general antimicrobial activity of benzimidazole derivatives has not been extensively investigated. Development of the synthetic method for the synthesis of the titled 2-mercapto benzimidazole compounds has revealed in the methodology, the characterization of synthesized compound has done by IR, NMR and Mass spectral data.
Regarding this, we have synthesized some novel 2-mercapto benzimidazole derivatives or some novel benzimidazole analogues combining with different substituted aromatic and hetero cyclic aldehydes ring system with view to get a potential anti-inflammatory, analgesic and antibacterial activity with less toxic and side effects.
EXPERIMENTAL
Melting points were determined with a Melt-Temp apparatus and are uncorrected. TLC was performed on Silica gel plate by using chloroform and ethanol as developing solvents, and the spot were detected by UV light absorption. IR spectra were recorded with by using KBR pellets method on SHIMADZU instrument.
1
H NMR spectra were recorded on Bruker 300. Chemical shifts δ are given in ppm relative to the signal for TMS as internal standard. Mass spectral data collected of synthesized compound from Jassco instrument. The protocol for the synthesis of title compounds is presented in Scheme 1.
Synthesis of Ethyl(1H-benzimidazol-2-ylsulfanyl) Acetate (I)
A stirred mixture containing 4.5 gm of (0.03 mole) of 2-mercaptobenzimidazole, 60 ml of ethanol and 1.68 gm of (0.03 mole) potassium hydroxide was added and heated at 78−80 o C for 10 min. Then ethyl chloro acetate (3.66 ml, 0.03 mole) was added in one portion, an exothermic reaction set in causing a temperature rise from 30−40 
Synthesis of 2-(1H-benzimidazol-2-ylsulfanyl) Acetohydrazide (II)
The mixture of 2-carboxy ethyl thio 1H-benzimidazole 4 gm (0.004 mole) and Hydrazine hydrate 6 ml (0.01 mole) are mixed well in a RBF and heated on water bath for 10 min. then dissolved in 60 ml ethanol, the reaction mixture is heated with reflux condenser for six hours, cooled to room temperature and the reaction mixture was added to 100 gm of ice-water, and kept aside for the crystallization. The colorless crystals are collected by filtration, and recrystallized from water. Melting point is 180−185 o C; the yield is 60 to70%.
To continuously stirred solution of potassium hydroxide (2.565 g, 0.015 mole) and compound II in absolute dry ethanol (100 ml), carbon disulphide (2.7 ml, 0.015 mole) was added drop wise. After the complete addition the mixture was diluted the absolute ethanol (75 ml) and agitated for 16 h. It was then diluted with dry ether (100 ml) and precipitates solid collected by filtration washed with dry ether at 65 o C. Then obtained crude suspension of potassium dithiocarbonate, to above suspension hydrazine hydrate (1.86 ml, 0.02 mole) was added and the mixture was reflux for 2 h the color of reaction mixture changed to green with the evaluation of hydrogen sulphide gas and homogeneous mass was obtained. It was then cooled and diluted with cold water (100 ml). The cold mixture was acidified with concentrated hydrochloric acid. The solid separated was filtered, washed with the water, dried and recrystallized from water. Melting point is 225 o C; yield is 61.11%.
General Procedure for the Preparation of Schiff Bases
An equimolar solution of Compound III (0.009 mol, 2gm) is dissolved in 10ml of ethanol and to this solution substituted aldehydes in equimolar quantity (0.009mol) is added with 4−6 drops of glacial acetic acid was added, this reaction mixture is kept under reflux for 8 h. After cooling to room temperature was added to ice cold water. Compound gets separated as solid filtered, dried and recrystallized with Chloroform of ethanol. Melting point is noted in o C, the yield is mentioned in. %. 
Physical and Spectral Data of Synthesized Compounds
2-(1H-benzimidazol-2-ylsulfanyl)-N'-(4-{[(E)-(4-hydroxy- phenyl) methylidene] amino}-5-sulfanyl-4, 5-dihydro-3H-1, 2, 4-triazol-3-yl) acetohydrazide (2MB 1 ) C 18 H 16 O 2 N 8 S 2 ,
2-(1H
-benzimidazol-2-ylsulfanyl)-N'-(4-{[(E)-(3-bro- mophenyl) methylidene] amino}-5-sulfanyl-4, 5-dihy- dro-3H-1, 2, 4-triazol-3-yl) acetohydrazide (2MB 2 ) C
-benzimidazol-2-ylsulfanyl)-N'-(4-{[(E)-(3-chlo- rophenyl) methylidene] amino}-5-sulfanyl-4, 5-dihy- dro-3H-1,2, 4-triazol-3-yl) acetohydrazide (2MB 3 ) C 18 H 15 ON 8 S 2 Cl,
-benzimidazol-2-ylsulfanyl)-N'-(4-{[(E)-(3-meth- oxyphenyl) methylidene] amino}-5-sulfanyl-4, 5-dihydro- 3H-1,2,4-triazol-3-yl) acetohydrazide (2MB 4 ) C 19 H 19 O 2 N 8 S 2 ,
-benzimidazol-2-ylsulfanyl)-N'-(4-{[(E)-(3-nitro- phenyl) methylidene] amino}-5-sulfanyl-4, 5-dihydro- 3H-1,2,4-triazol-3-yl) acetohydrazide (2MB 5 ) C 19 H 15 O 3 N 9 S 2 ,
-benzimidazol-2-ylsulfanyl)-N'-(4-{[(E)-phenyl- methylidene] amino}-5-sulfanyl-4,5-dihydro-3H-1,2, 4-triazol-3-yl) acetohydrazide (2MB
2-(1H-benzimidazol-2-ylsulfanyl)-N'-(4-{[(E)-(4-meth

RESULTS AND DISCUSSION
In this article, we wish to report the synthesis of novel'-(4-amino-5-sulfanyl-4H-1,2,4-triazole-3-yl)-2-(1H-benzimidazole-2-ylsulfanyl) acetohydrazide (III) i.e., 2-mercapto benzimidazole derivatives is in good yields which synthesized from 2-(1H-benzimidazol-2-ylsulfanyl) acetohydrazide. The un-substituted 2-mercapto benzimidazole was prepared from o-phenylene diamine and carbon disulfide in presence of KOH in single step. The synthesis The N4-amino-1,2,4-triazoles can be condensed with carbonyl compounds to give a type of sterically crowded hydrazones where the terminal nitrogen of the hydrazone is locked in a ring system which represent a group of interesting compounds for stereochemical studies. The benzimidazole derivatives further converted in to respective ethyl (1-H-benzimidazol-2-ylsulfanyl)-acetate by reacting with Ethyl Chloro-acetate in presence of KOH. The 2-mercapto benzimidazole acetate further converted to hydrazides by reacting with Hydrazine Hydrate. Then the resultant compound stirred for 16 h in presence of carbon disulphide and potassium hydroxide, this suspension shifted for reflation with the hydrazine hydrate for 2 h. Then the expected final product is further reacted with different substituted aromatic and hetero cyclic aldehydes in the presence of acetic acid as catalyst in ethanol by refluxing for 8 h to yield the different derivatives of benzimidazoles. The synthesized compounds were characterized by TLC, Melting point and Spectral data.
ANTIMICROBIAL ACTIVITY
The antibacterial activity of synthesized compounds was evaluated by the agar well diffusion method. All the bacterial cultures were adjusted to 0.5 McFarland standards, which is visually comparable to a bacterial suspension of approximately 1.5×10
8 cfu/ml. 10 mL of nutrient agar medium was poured into each Petri plate and plates were swabbed with 100 µL inocula of the test microorganisms and kept for 10 to 15 min for adsorption. Using sterile cork borer of 8 to 10 mm diameter, wells were bored into the seeded agar plates and these were loaded with a 100 µL volume with concentration of 2.0 mg mL −1 of each compounds reconstituted in the dimethylsulphoxide (DMSO). All the plates were incubated at 37 ºC for 24 h. Antibacterial activity of each complex was evaluated by measuring the zone of growth inhibition against the test organisms with zone reader (HiAntibiotic zone scale). DMSO was used as a negative control whereas Ciprofloxacin was used as positive control. 20 This procedure was performed in three replicate plates for each organism.
The antimicrobial screening results presented in Table 1 reveal that compounds 2MB 1 , 2MB 3 , 2MB 5 exhibited satisfactory effect against S.aureus, and E.coli, while the compounds 2MB 2 , 2MB 6 , 2MB 7 have shown the moderate activity against the same organism. The zone inhibition of synthesized compound compared with the standard. The same Compounds also screened for the anti-fungal activity against Candida albicans the compounds 2MB 3 , 2MB 2 , 2MB 4 Showed highest degree of inhibition and the compound 2MB 5 , 2MB 1 against C.albicans when compared with the Standard drug ketoconazole.
ANTI-INFLAMMATORY ACTIVITY
The suspensions of test compounds were prepared in sterile 0.9% NaCl solution. In all cases control received the same quantity of sterile 0.9% NaCl solution as vehicle. Anti-inflammatory activity was evaluated by carrageenan induced rat paw edema method of Winter et al. albino rats of either sex weighing between 150−200 g were randomly distributed in control and experimental group of six animals. At 0 hr the test compounds (20 mg/kg) and standards (5 mg/kg) doses were administered orally. 1 h after compounds and standards were administered orally, carrageenan in distilled water 0.1 ml of 1% (w/v) suspension was injected into the planter tissue of right paw of rat. The paw was measured by plethysmometer within 30 sec. of injection. The relative increase in paw volume was found by re-measuring the paw volume after 3 of carrageenan injection. The % inhibition of edema was calculated by following formula and the results are shown in Table 2 .
ANALGESIC ACTIVITY
Analgesic activity was determined in vivo by calculating total number of writhing, following intraperitonial (I.P.) Table 3 .
CONCLUSION
In conclusion, N'-(4-amino-5-sulfanyl-4H-1,2,4-triazole-3-yl)-2-(1H−benzimidazole-2-ylsulfanyl) acetohydrazide (2MB 1 to 2MB 8 ) has been designed and synthesized. From the data of the Table 1 , 2 and 3, the pharmacological and biological screening it is clearly concluded that the synthesized compounds are promisingly significant good antimicrobial, antifungal, anti-inflammatory and analgesic agent. As per the results of screening it is clearly indicated that the compounds of the scheme have shown good antibacterial and antifungal activity equipotent with the standard drugs. This is because of the presence of groups like −OCH3, −NO2, −Br, −N−CH3, at the different positions of phenyl nucleus and heterocyclic system attached to benzimidazole nucleus which is attached to benzimidazole molecule. The substituted benzimidazole moieties are already known for different biological activities. 
